Improved techniques f o r measuring t h e d e n s i t y o f H-o r D-i n a plasma a r e r e q u i r e d because o f c e r t a i n l i m i t a t i o n s o f t h e techniques o f Langmuir 1
probes and mass a n a l y s i s . I 
n t e r p r e t a t i o n o f probe d a t a r e q u i r e s an assumption o f t h e mass o f p o s it i v e i o n s and a r e r e s t r i c t e d i n usefulness by t h e
Debye distance. Photodetachement has p r f v i o u s l y been used t o 2 measure n e g a t i v e i o n d e n s i t i e s i n oxygen plasmas .
Photodetachement c o n s i s t s o f t h e detachment o f t h e e x t r a e l e c t r o n o f a n e g a t i v e i o n by a photon (H-+ photon ---b H + e). Therefore photodetachement i n a plasma produces an i n c r e a s e i n e l e c t r o n d e n s i t y , 
To assure t h a t t h e photodetachement s i g n a l i s p r o p o r t i o n a l t o t h e d e n s i t y o f H-and n o t o f o t h e r n e g a t i v e i o n s such as OH-, 0-, o r 0 ; ( f o r which t h e cross-sections a r e one o r two o r d e r s o f magnitude l o w e r ) we have magnetically analyzed t h e negat i v e i o n s e x t r a c t e d from t h e plasma and a l s o have v e r i f i e d ( F i g u r e 1 ) t h a t our measurements agree w i t h t h e t h e o r e t i c a l photodetachement f r a c t i o n computed from t h e c r o s s s e c t i o n f o r t h e photodetachment o f H-, b u t n o t w i t h t h a t f o r o t h e r i o n s :
photodetachment f r a c t i o n = An-/n-= 1 -exp (-l a s e r p u l s e energy/area x 6/hv ) ( 
1)
The t e s t o f F i g u r e 1 should be repeated whenever t h e
experimental c o n d i t i o n s change t o a u t h e n t i c a t e t h e mcaaurements.
F i g u r e 1 shows t h a t t h e photodetachment fract i o n hn-/n-i s e s s e n t i a l l y 100 % i f t h e l a s e r p u l s e energy i s more than 0.1 J. Under t h i s c o n d i t i o n we can determine t h e r e l a t i v e d e n s i t y o f H-from t h e change i n t h e probe e l e c t r o n c u r r e n t d e n s i t y : W e found some l a r g e n o i s e s i g n a l s when t h e l as e r e n e r g y i s h i g h e r t h a n 0.2 J ; we observed an increase o f these n o i s e s i g n a l s when t h e l a s e r l i g h t
t s o r f r e e -f r e e e l e c t r o n i n t e r a c t i o n s . T h i s problem can be avoided by monitoring t h e l a s e r p u l s e energy and u s i n g t h e data o n l y f o r p u l s e s w i t h i n t h e range from 0.1 t o 0.2 J.
W e explored t h e photodetachment s i g n a l spat i a l l y by moving t h e probe i n two dimensions. W e found no measurable s i g n a l when t h e probe was comp l e t e l y o u t o f t h e l a s e r beam. The s i g n a l was appro- 
